Abstract. The aim of this study was to determine the levels of free fatty acids and carboxymethylcellulase activity (cmc-ase) activity of some protected fat-proteins base on in vitro Tilley and Terry method. Two sources of fat, i.e. crude palm oil and fish oil and three sources of protein i.e. skim milk, soybean flour and soybean meal were used in the formulation of protected fat-protein, and thus there were six treatment combinations. The filtrate from the in vitro test was analyzed for the levels of free fatty acids and cmcase activity. The result of this research indicates that different combinations of feed materials and fat give different content of free fatty acid in first stage and second stage in vitro, with the best results in the combination treatment of skim milk and palm oil that give the lowest result of free fatty acid concentration in fisrt stage in vitro (0.168%) and the highest result free fatty acid concentration in second stage in vitro (4.312%) . The activity of CMC-ase was not influenced by different sources of fat and protein. It can be concluded was that the protection of the combination between skim milk and CPO gives the highest protection results.
Introduction
Fat is the most potential and cheapest source of energy and the precursor of milk unsaturated fatty acids synthesis. However, the inclusion of fat in the ruminant ration is very restricted. It is because the use of fat more than 5% in the ration will negatively affect rumen microbe ecosystem and decrease crude fiber digestibility. Fat ration that enters the rumen will undergo hydrolysis and fatty acids undergo hydrogenation. Free fatty acids in the rumen tends to stick to the feed particles and microbes that affect the fermentation of carbohydrate mainly structural carbohydrate fermentation (Wattiaux and Grummer, 1995) The using of fat in the diet of ruminants is still limited, ie a maximum of 5% of dry matter because it will inhibit rumen microbial activity in degrading fiber (Doreau and Chilliard, 1996; Palmquist et al., 1993) . The use of protected fat does not interfere with the fermentation process of raw fiber in the rumen (Bayourthe et al., 1994; Bayourthe et al., 1993) and it can be a source of energy (Wettstein et al., 2001 ) that does not negatively affect digestibility of structural carbohydrates; it can be seen from the activity of cellulase enzymes in the rumen. In addition, the unsaturated fatty acids reaching in the intestine can increase the levels of long chain unsaturated fatty acid (polyunsaturated fatty acids) milk (Gulati et al., 2005) .
Crude palm oil and fish oil contain high level of poly unsaturated fatty acid (PUFA) (Gurr, 1984; Saify et al., 2003) . Methods of protection through the encapsulation with the protein matrix, that has been protected with formaldehyde, capable of providing adequate protection is high (82-86%) and does not significantly affect the digestibility of carbohydrates (Sklan, 1989; Sklan and Tinsky, 1993) .
This research data was part of a series of studies aimed to evaluate the protected fat against an increasing of unsaturated fatty acids of milk, and at this point, be done evaluate using in vitro technique to measure effectiveness of protection in the rumen digestion.
Materials and Method
Three protein sources and two fat sources were used in this research. The sources of protein were skim milk, soy flour, and soybean meal. The sources of fat were crude palm oil (CPO) and fish oil. The procedure in the capsulation of fat with protein matrix was based on the method from our previous research i.e. such amount of fat and protein (1:3) was homogeny mixed and then sprayed with formaldehyde (37% of formaldehyde solution) in amount to find the final dosage of formaldehyde in the mixture was 1.5%.
Finally, there were 6 combinations of protected fat-protein which were evaluated its degradability using modified Tilley and Terry in vitro technique, namely: T1 (skim milk and CPO); T2 (skim milk and fish oil); T3 (soy flour and CPO); T4 (soy flour and fish oil); T5 (soybean meal and CPO); and T6 (soybean meal and fish oil).
All of six combinations were tested for its effectivity protection in vitro, by using the method of Tilley and Terry (1963) with 3 replications. In order to compare rumen digestibility and post rumen digestibility, two groups of protected fat-protein were prepared, those were (1) one stage in vitro Tilley and Terry Method and (2) two stage in vitro Tilley and Terry Method. After 48 hours of incubation (for one stage) or 96 hours of incubation (for two stage) the in vitro solution was filtered out from fermentation tube and then the filtrate was tested to determine the levels of free fatty acids. Its effect on rumen microbial enzyme activity was observed by testing the CMC-ase. The filtrate from one stage in vitro was centrifuged at 10,000 rpm for 5 minutes and then tested in the cmcase activity.
Determination of free fatty acids (FFA) used titration methode of Mehlenbacher (1960) in Sudarmadji et al. (1984) as follow: sample was mixed and be in a liquid state at a time sampled. The sample is weighed as much as 28.2 ± 0.2 g inclusion in Erlenmeyer. Added 50 ml of hot neutral alcohol and 2 ml indicator PP (Phenolphthalein). Then titrated with a 0.1 N NaOH that has been standardized, until the pink color is achieved, and does not disappear for 30 sec. Percent free fatty acid expressed as oleic on most oils and fats. For palm oil and palm kernel oil is declared as lauric, while palm oil is expressed as palmitate. Free fatty acids was expressed as % FFA. % FFA = (mL NaOH x N x molecular weight of fatty acids x 100) /(weight of sample x 1000)
The assay for the cmcase activity using methods Halliwel et al. (1985) modified, based on the release of glucose that was detected using potassium ferricyanide. The cmcase analysis was performed as follow: All the tubes were incubated in waterbath at 38 0 C for 45 minutes. The enzyme activity was stopped by the addition of 3.2 ml (1 ml cyanide carbonate + 0.2 ml of sodium carbonate + 2 ml 0.05% potassium ferricyanide pH 10.6). The solution in the test tubes were homogenized, and heated in a waterbath at 100 0 C for 30 minutes, after cold, was read using  Spectrophotometer at 420 nm.
Absorbance product = abs (BL-ES) -(BL-E) -(BL-S)
. Content of glucose obtained using a standard curve of glucose by spectrophotometry that optimum at λ 540 nm. One unit of enzyme activity was defined as the amount of enzyme that produces 1 µmol glucose per minute under the condition analysis. The specific activity is an activity unit per mg protein enzyme. Concentration of enzyme protein was measured by method of Lowry (Plummer, 1987) . Content of protein solution was determined from a standard curve of bovine serum albumin (BSA).
Data were analyzed using a completely randomized design variance and if there was a difference, it would be continued by Duncan's Multiple Range Test (DMRT).
Results and Discussion

Free fatty acid concentration
The results of measurement for free fatty acid concentration on fisrt stage invitro provides the lowest results on a combination of skim milk-CPO (0.168%) and the highest value on a combination of soy flour-fish oil (0.232%). By this protection, expected levels of free fatty acids in fisrt stage of the in vitro was low. In the in vitro second stage, free fatty acid concentration have the highest value on combination of skim milk-cpo (4.132%) and the lowest value on combination of soybean mealcpo (3.512%). In the second stage in vitro was expected to have high free fatty acid content, that will facilitate subsequent absorption in the gastrointestinal tract.
Results of other studies wrote, that differences in levels of formaldehyde of 1.0; 1.5 and 2.0% did not give significantly different result on free fatty acid concentration in the second stage in vitro, but on the second stage in vitro had a value of free fatty acid concentration higher than free fatty acid concentration at the first stage in vitro (Hartati, 2014) .
The protection of proteins and fats using formaldehyde will cause the formation of crosslinks between the protein and aldehyde so that the fat will be trapped in the matrix which was insoluble and resistant to rumen microbial degradation (Ashes et al., 1995; Kiernan, 2000) , so that the free fatty acid concentration in the first stage in vitro was low.
Evaluation of some protected fat-protein also showed, that in vitro digestibility of fat had low value at fisrt stage, but had a high value at second stage in vitro (Hartati et al., 2012a) . Table 2 also showed that the protection method was used quite effectively on all combinations of feed ingredients with low levels of free fatty acid at fisrt stage and became a high free fatty acid content at second stage.
CMC-ase activity
The results CMC-ase (Carboxy Methyl cellulase} activity test of fluid in vitro were presented in Table 3 . CMC-ase activity was tested to represent the ability to degrade raw fiber for cellulolytic bacteria rumen fluid. Outcome of this study was lower than the results of other studies of culture, that there is no effect of formaldehyde as a feed protection agency, such as the results of Purwadaria et al. (2003) that the culture of the bacteria have cmc-ase activity of 1.00 U/mg protein.
The use of fats protected for ruminant proven not affect digestibility of crude fiber (Haddad and Younis, 2004; Hartati et al., 2012b; Cortes et al., 2010) , this proves that the ability to degrade cellulose by cellulase enzymes was not affected. Table 3 showed that the protection of proteins and fats using formaldehyde from various sources of feed materials did not give different results in the ability to degrade the fiber. It can be interpreted that the protection method used did not affect the activity of cellulolytic microbes to degrade raw fiber.
Conclusions
It can be concluded that the different combinations of feed materials and oil give different content of free fatty acid in firts stage and second stage in vitro, with the best results in the combination treatment of skim milk and palm oil that give the lowest result of free fatty acid in fisrt stage in vitro (0.168%) and the highest result free fatty acids in second stage in vitro (4.312%). The activity of CMC-ase was not influenced by different sources of oil and protein. The protection of the combination between skim milk and CPO gives the highest protection results.
